Investigation of the mechanism of protein turnover in HeLa S-3 cells by incubation at elevated temperatures.
An apparent paradox relating to the degradation of endogenous proteins in HeLa S-3 cells occurs at 45 degrees C, at which their proteolysis is considerably enhanced in vitro but completely inhibited in vivo. No significant differences in rates of degradation of short-lived (nascent) and long-lived ('existing') proteins synthesised at 37 degrees C were found when chased at temperatures up to 43 degrees C, but at 45 degrees C degradation of both categories was reduced to zero in vivo. Synthesis of protein was suppressed at temperatures above 41 degrees C, being reduced by up to 60% at 43 degrees C. Proteolysis in vitro proceeded 1.6-1.7 times faster at 45 degrees C than at 37 degrees C and neutral pH. Evidence is presented for the involvement of the basal system; the findings both in vivo and in vitro do not seem to implicate the lysosomal system, no firm indication being obtained of its 'induction' at elevated temperatures. The results are discussed in terms of the arrest of intracellular circulation at elevated temperatures, thereby reducing the delivery rate of proteins as substrates of the intracellular basal proteolytic enzyme system to negligible levels (i.e., to the frequency of encounters due solely to the diffusion of protein molecules with the cytoplasm).